Small-Scale Tools to Assess the Impact of Interfacial and Shear Stress on Biologic Drug Products.
Proper risk analysis needs to be in place to understand the susceptibility of protein to unfold and aggregate in the presence of interfacial and/or shear stress. Certain techniques, such as agitation/shaking studies, have been traditionally used to understand the impact of these stresses on the protein physical stability. However, the stresses applied in these systems are convoluted, making it difficult to define the control strategy (i.e., adjustment in process parameters to reduce foaming/bubble formation, change pump type). We have developed two small-scale tools that allow for the isolation of interfacial and shear stress, respectively. These systems, in combination with computational fluid dynamics and numerical approximations, help simulate the normal operating ranges as well as the proven acceptable ranges for different unit operations such as tangential flow filtration (TFF), mixing, and filling.